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INTRODUCTION

This Suppert Document for PCB Marking and Disposai
Regulations provides information and data that expand the basis for this
rulemaking contained in the Preamble. This Document provides & history
of events leading to EPA's initiation of this rulemaking. This Document
also includes a reference to the very detailed discussion of the health
and environmental effacts of PC3s presentad in the preamble to the
toxic pollutant effluent standards for PCBs which werz promulgated by
EPA on February 2, 1977, under the authority of Section 307(2) of the
Federal Water Pollution Control Act. Those standards are attached
to this Document aé an Appendix.

This Document also includes a discussion of the economic
consequences of the proposed regulations. The discussion is derived

from a report entitled Microeconomic Impacts of :he Propossd Marking

and Disposal Requlations for PC3s submitted to £PA under contrac:

by Versar, inc., of Springfield, Virginia (a research and ccnsulting
Tirm) in April 1¢77.
Finally, this Document includes the 0Fficial Reccrd of

Ruiemaking -- Marking and Disposal Reguliations.



[. BACKGRQUND

Polychlorinated biphenyls (PC3s) are mixturas of the chemical
compounds formed by the chemical bond of two benzene molecules
(biphenyl) with varying numbers of chlorine atoms attached to the
bipheny! molecule. The biphenyl molecule has tan positions o which
chlorine can be attached. There are 209 theorstically possible
isomers; that is, there ara 209 different ways in thch one to ten
chlorine atoms may replacs hydrogen ions on the bipheny] molecule.
About 100 different chiorobiphenyl isomers are found in commercial
PCBs. The pure isomers of chlarinated biphenyls are crystalline at
normal temperatures.

PCBs arz among the most stable organic compounds known and
exhibit other properties that render them extremely advantageous
for use as dielectric and heat *ransfar fluids.

The synthesis of PC3s was reported as long ago as 1831.
Successtul commercial production of PC3s in the United States began

“in 1929.1/2/ With minor exceptions, the Monsanto [ndustrial Chemicals
Corporation has been the socle U.S. producer of Arocliors> for several

years. Some domestic equipment menufacturers 2ither modify Aroclor
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themselves or have Monsanto orepare special formulations for tnem.
nave been marketad and used in %their products under the vairous trade
names 1isted below:

Registerad Trademark. (Tnis will no: be footnoted

.text, aither separately ¢or in conjunciion with a so
Arsclor, such as 1076, 1242, 1248, 1254, 1250, or




Name: : Manufacturer

Aroclor= Monsanto
Aroclor 3* Mallory
Asbestol™* American
Askare] >~ Hevi-0uty
Askaral*= Farranti-rfackard
Askareal == Universal Mfg.
Chlorextol™ Allis-Chalmers
Chlorinol~> Sorague £lectric
Clorphen* JARD
Oiaclar* Sangamo Zleciric
Oykanol* Cornell Cubilier
£iamex= McGraw Sdison
Eucarel~ Electric Ytilities
Hyvol= Aarovox
{nerteen* Westinghouse Zlsciric
No-Flamol* Wagner Zlectric
Pyranol=* General Zlectric
Saf-T-Kuhl™* Kuhlman Zlectric
Pydraul~= Hydraulic Fluids
Tnerminol™ Heat Transter Fluids
* Registered trademark
L & 4

Generic name usaed for nonflammacie insulating Iiquids in
transformers dand capacitors.

Qther dJdomestic usage depends on imoortad PC3s «nown to originata
in [taly and “rancs. Scme PC3s may se imocriad frem other countries, but
this has not Seen definitaly ascarzdined. 2ecachicrobiphenyl is imgortad
from [taily for uge in investment casting wax, and tne various 2C3s
imgortad from Franca ara used in the ceoiing systams of mining nachinery.L

An =sti

=]

atad 33 0 70 percent of domestic salas of PC3s s 2
manutacturers of altarnating current liquia imoregnated cagacizors, anc

the remainder %3 manutaciurars of transformers.l/ Trinstormers. wnica

wii

conzain 2,000 o 2,I0C zounds of 3C3s on the averige {normaily 2 mixsturs

of 80 0 70 zercsnt ?C3s and 30 %0 10 sercant <ricnicropenzeane) zrs

[ES)



primarily used to modify voltages during the distribution of electrical power.
Approximately five percent of the transformers in service in this country
contain‘PCBS . Most transformers now contain mineral oil instead of PC3s.
Capacitors containing PC8s are af two general types: small capacitors
that are built into electrical equipment such as fluorescent lights, TV
sets, and small motors; and large capacitors that are used as saparate
units in electrical power distribution systems and in large industrial
equipment, such as electrical motors and welding machines. PCBs are used
in about 95 percant of U. S.-produced liquid-impregnated capacitors (most
small capacitors in radios and other electronic squipment are non-PC3-
containing solid states units). Y

Over the past four years the domestic production and use of
goiychlorinated biphenyls (PCBs) has been approximately constant at 40

V

million 1bs/year. ~ Figufe 1 summarizes the distribution of domestic and
imported PC3s . Y

Estimates developed for total PC3s production and use in the
U. S. since their introduction %o industry in 1929-30 are presented in
Table 1. YV These data define the estimated proportions of PC3s wused in
various appfications, and an accounting, based on availablie data pius
estimates, of the current distribution of this matarial. 0OFf the roughly
1.25 billion pounds purchased by U. S. induStrj, it is estimated that only
53 million pounds, cor 4.4 percent, have been destrcved by incineration or
by degradation in the environment. About 80 percent oFf the tctal domestic
sales is still in service -- almost all in capacitors and transformers.
Tne remainder, about 440 million pounds, is in the environmen:.—/ it is

estimatad that 290 million pcunds ars in lTand¥ills or dumos and 130 million

pounds are "free" in the general envircnment (air, water, soil, sediments)
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Table 1

Estimates of Cumulative PC3s Production, Usage,
and Gross Environmental Oistribution in the Unitad States
Qver the Period 1930-1975 in Millions of Pounds
. Ratimem
Cymmrcial | Commreial - lrduserial Qs Currently | AC3s Querently | - POw Meliapill
Prcducs ton Sales Purcrases of K3 in Service in Dvirarrene | Oesestved cf Value
7.5, PO Prouciion 1,40 + o
1? - 20%
Stal U.S. P trpmru 3 2 10V
f.s. RS Oorestic Usega 1,283 + 85
f - 10V
Pux U.5. I3 Dxpores 1%0 ? 20y
T by Use Catagory:
¢ Fetroleus Aiditives 1 2 504
; Heat Tramsfer 20 10\
! Mize, Udusesial 27 t I
‘ Carieniess Copy Papmr 43 T 5
Hydraulics and Liocicants 10 t 1oy
! ’ Cehar Plasticizer Uses 118 t 1Sy
| Capecitory €30 430 : 20
' ‘ Trans(oress 338 363 120V
Uses Other than flacwrical | 2800
3 Seqraded or Leiperated:
| Envirorrentally Degraded b1] ¢ 70
| Incimerated 2 t lov
.
i ls ard P8 (0 Ourps:
- .. ard Trang., Prodhuaetion
; wastes 119 £ 20V
Cosslese Fle, Lmiiovent 10 2 40y
L Cther (peapec, piastic, ewxz.) [ 1co 2 40N
[ Free PB4 in Uve Ervirorment | \
’ {soil, wecer, air, sadimenc) : 150 . | t J0v
|
i Total 1.401 l 1,403 ‘ #3253 ‘ 753 440 { i3 ‘
; .
|
# Source: Versar Inc.
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and presumably available to the biota.
The amount of PC3s in landfills and dumps is about two times the
amount of PC3s already free in the environment. The material in land
disposal sites may be considered likely to become widely dispersed over a
long pericd of time. The length of time required can only be speculated,
but it is grobably short in comparison to.the time required faor desgradation
of PC3s by natural precasses. Thus, ralease of PC3s from landfills by slow
volatilizatioh and leaching could compound an already severs environmentii
problem. l/ 3/
A matarial balanca for PC3s oroduction, salas, distribution, ind
VY ne

producticon wastas in 1974 is oresentaed in Tabte 2. reliabilizy

of the values was estimatad by the same methods used in Tabla 1. The

amounts listed under "scrap PC3s incineratad” are basad on all of the PCB8s

incinerated (2% the recommended temgerature-time conditions of 2000 degrees

and 2 seconds dwell time} in the U. S. during 1372,

h

A tabulation of &he best avaiizble astimatas of the amount of PC3s

) -
. —:/ inese

(98]

orasantly in use. in slactrical equipment is included in Tabie
data reflect what is currently astimatad o e in service and the normal 1
expectancy of a néw article or squipment.

The failurs rats of electrical transformers and capacizors i3 very

Tow -=- lass than one percent per year. Fur=zner, the likelinood of ioss.of

8C3s as a result of equipment failure is lsss than cne-tenth ¢f Ihe Faiiurs

—

crmers and cipacitors ars—conscoruciad using s2aiad

-4y

rate because trans
containers of nhigh quality. Tnese containers can de damaged in i2ccidents

wnich resuit in the loss of PC3s. Transformers and capacizors ir2 uysua. ./

(9 1%



Tahle 2

Estimated Production, Usage, and Losses of PC3s 1in the Unitad
State Ouring 1974 in Millions of Pounds

Irndustrial Zazime taxd

Prodaction Commrtial Rarchases drcant Df spomsed M liability

ot Imports Sales by Categmary or lost ol Valumm
Powescic Prodhation 40.488° 1 1lm
Toeal lmerxrs 6.42% SN
Monsanto Coxustic Salss M. 408" £ 10V
Dyt S350 t 10%
Isprs Salos 8.4% z 50t
reem Afg. loventoey, etc. 0. 683" F Y13

K3s Usege by Prodaxcs
Queagxy

Capmcitexy 2.0 t 20t
<Trans formers 2.2 F A
lrvesonent Caxting Wax © Q.4 r 2\
Ovrmx . 0.0% z e\

8.83 2 301
TYOR capacitt Lrdusery 0.42 t 50
I'mom transforwac ircdusiry Q.27 : 50
Fras Avwes Crenit CASTAN Q.4 2 o\
Ircirwretion of ScTap FOMe
Tron KOs rerufacture 8.32 2 15%
Prom CAPASIEOY LNCLRLYY 1.48 t 20
I'ran tranalooms Lrodusery Q.64 £ 0N
Irsustrial Dlachasges W0
ncar ardd Sowezz (as PQls)
rros PO rarsl acuse 0.0011% r 40N
Trom capecitsx irdustry 09,0821 1 O\
rrom wransfcoeer UouoetIy 0.00Q1%* $ 00\
Spills durirg Trarapor | ’ e.01 2 504

Torals : 48,316 40,936 l 3545 ‘ 3.80

®  Poo Monsanto data

** Developed from data neplied by irdhuszry., Mowt analyzes for PCSs coroenzraticna in Lnduszzial.
WASLO-MLATS ACe XTOASLY MO0 roue aSUTate than t 50 pmr cent,

sourca: Versar Inc.




Table 3

Estimated Current Uses of Zlectrical Squipment Containing 2C3s

Transformers (5% of all liquid filled transformers) (40 year life)

140,000 @ 2150 1b PC3 (3000 !b liquid) = 3CQ,000,000 16 PC3s

80% utility
20% office, apartment, commercial buildings
20% industrial buildings

Large High Yoltace (Power Factor) Capacitors (20 year life)

8,000,300 units @ 25 1o PC3 = 200,000,000 15 PC3s

5% utiiity
5% industrial

J

Fluorescent Light 8allasts (13 year life)

"

300,000,000 @ .1 1b PC3 = 30,000,000 1b 2C3s

95% large buildings
5% homes

4igh Intansitv Liaht Ballaszs (20 year 1ifa)

25,000,000 2 2 1o PC3

30,000,000 1o PC3s

3% utility
77% nighway <=spt.
- 20% buildings

Small Apolicance Canacitars (7Y, microwave ovens, rcom air conditioners)
year 117

13

12
a)
e/

50,000,000 @ 1 1b PC3 = 53,000,300 15 7C3s

90% homes
10% large buildings

Large Low Yoltage Cavacitors (motors, welding machines, =2tc.) (13 yezr 1i%3)

20,000,000 @ 3.5 ib PC3 = 70,000,300 1o °C3s

3% utilizy
73% industrial and commercial
20% nomes

SRANC TOTAL: 750,000,200 1o °C3s in us




removed from service due to obsolescence rather than because of failure. Vo
In 1985, PC3s were found in Fish in tne Saltic Sea.¥ These

chemicals then were discovered in birds and other animals. PC3s

have now been demonstratad to be giobaliy distributad. 1/ In 1369, PCB8s

were determined to be the causative agent in an outbreak of a disease in

Japan now called "Yusho" or “"rice-0il" disease, which stemmed from PC3-

contaminated cooking oi1.2/

Thus, in a relatively short period of time, & man made compoung
which was introduced into commerce for a relatively narrow puragss, a
contained use, was broadened through new applications and distributsed into
the environment, and then discovered to be hazardous to animais, birds,

fish, and man.

[n 1971, thers was concern that 2C3s appeared o be an aver-
. , . L : 7/
expanding problam whose potential limits were essentially unknown.— Sy
mid-1971, Monsanto had voluntarily ferminated sales of Aroclors (PC3s)

and polychiorinated terphenyls (PCTs3)

-t

or all but closed eleactricail system
uses. At the same time, HMonsanto offered o incinerate alil liquid
waste PC3s, and terminated production of the most highly chlorinazad

Amchr&g/-

In Oecember of 1671, the U.S. Department of Healinh, Zducation, znd

Welfare convened a two-day open meeting to discuss the widespread usa 2ng
dispersion of 2C8s. The meeting was troadiy atianded by sciantisis anc
administrators from throughout the worid who were concerned with Ihis

" q
problem.if

w




Ouring 1972 and 1973, the Food and Orug Administration sstablished
limitations on PC3s concaentrations wh{ch wera designed to elimin;te the int.
state transportation of a number of PC3-contaminatad foodstuffs and the use of -
PC3-containing food packageing materials. & 1/

In November 1975, EPA, in cooperation with other Federal agencies,
held a National Conferences cn Polychlorinated 8iphenyls (PC3s) which
discussed the latest findings about these chemical substances. Y

Limitations on discharges of toxic gellutants Tike PC35 {rom
wastawater streams are authorized by Section 307(a) of the Federal Water
Pollution Control Act (P.L. $2-300; 33 U.S.C. 1317(3)). Such 2 limitation,
in the form af a standard, has been promulgatad for elecirical cacacitor
manufacrcurars and elecrical transformer manutacturers (40 C.7F.R. 129,
oublished in the Faderal Registar on February 2, 1977 {42 FR 5332)).

The discussion of the adverse snvircnmen=zl and nhealzh affacis

b 1

of 2C3s contained in Zhe preamble to those 277luent standards

-~

is deraiied and inclusive. That discussion is included in the Apgendix

to this document.

FOOTNQTES
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[1. ~ ECONGMIC CONSEQUENCES
General

The proposad ragulations cover:* the marking of newly
manufactured PC3s and PC3-containing squipment; and the marking, storage for
disposal, disposal, and rscordkeseping raquirsments for axisting PC3s and

manufactured items which contain PC3s. Tne proposed eoffactive dats ¢

-1,

these
requlations is January 1, 1978. The EPA has funded an independent analysis

of the economic impacts of these requiations. The results of this study

wera reported in the Task Renort Microeconomic Imoacts of the Prooosed

et s - . L - ] .. , s
Marking and Disgosal Rezulations Tor PCBS.-/ Limitad numbers of this

report are currantly available Trom the Offic2 of Toxic Substances, ind

the report will shortly be published through the Maticnal Tachnical
Information Servics (NTIS). The Following paragraphs and tablas which
surmarize the estimates of the aconomic impacts of the proposad requliations
iare taken from this rasort.

ne Toxic Substancas Control Act rsgquirss that PC3s not be used
atier January 1, 1978, excant in & totally enclosed manner. Zlectrical
squipment manutacturars have indicatsd that there will orchably ha no

PC3~-containing transformers or large capacitors manufactured afser 1977

i

and only two manufactursrs of small capacitors have indicatad that they
may Continuelto use PC3s in their products during 1978. Therafgrs, ine
propasaed rulas will have minimal impact on new PC3s.

The major impact of the rules will apply o the cwners zand usars &7

currantly operating PL3 cagacitors an

(o N
or
b
fey)
3
wn
-4
O
3
]
1)
-
(%2

(A 9]

- - E < -t - - - - 1 - s - - IR -
rTectad Dy increased costs due £0 :the special marking, sTorzge, disposal

0

nd racordkeeping that wiil Se recuirad for :nis zquioment.

* Sees Addendum
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For purpases of analysis, existing PC3 electrical eqguipment

has been classified in accordance with the following categories:
PCB transformers @:

2150 1b PC8s

3000 1b liquid

6500 1b drained weight
40 year average life

Large High Voltage Capacitors (LHV) @:

25 1b PC3s
120 1b Total
20 year average lifs

Large Low Yoltage Capacitors (LLV) @:

3.5 1b PC3s
20 1b Total
15 year average life

High Intansity Discharge Lignting Capacitors (HID) 2:
2 1b PC8s
§ 1b Tota
20 year average life

Small Appliance Capacitors (SA) ®:

1 1b PCBs.

5 1b Total

15 year average lits
Fluorascant Lichting 3allasts (FL) @:

0.1 1b pC3s

3.5 1b Tozal

15 year average 1ita

ne total numbers of 2iectriczl izsms containing PC3s {s sum-

marizad in

—
[0S ]



Dispcaosal Costs

The estimatad amount (in gounds) of PC3 electrical acuicment
requiring aispcsal in 1978 is summarized in Tabls

The proposad regulation raquirss that all of this matsrial He
incineratad with the following axceptions:

Transformers may Se disoosad in chemiczi
b

s
they are fiushed to ramove at least 98% ¢

waste

of the PC3s;
Capacitors may be dispcsad in chemical wasts landtills until
July 1, 1973;

Smail aopliance capacizors and fiuorsscent light sallasts in
privaca residencas may hbe disposed in sanitary landfilils; and
Small capacitors (including fiuorascent iight Sailasts and
HIJ cipacitors) nead not sa ramoved From acuipment wnich i3
disposed in sanizary landvills

(V3]

ecause af the nigher costs o7 incineraticn, it may 2e assumed

that Taw cagacizors wiil De incinerzftaa until afsar July 1, 1879, The

appliance <casaci<tors, #I0 capacizors, ind Fiucrascent iignzt 2&i73sts ars
‘not ramoved Trom ine sGuipment. Cotion 2 s:Iill resulcs ia the racuirament

P
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TABLE 4

Ihybar of PCH Ttems In Service

Capacitors
Pranaformaers nw v (] Sh FL,
DeiYitiea 4,000 7,600,000 1,000,000 800,000 ——— —
Xumarclal and .
Apartment Puildings 20, 000 — 7,500,000 500,000 5,000,000 630,000,
Indautrial 20,000 408,000 7,500,000 19,200,000 —— 130,000,
Wrjvate hegldential — —— 4,000,000 —_ 45,000,000 40,000}

10T 140, 000 8,000, 000 20,000, 000 25,000, 000 50,000, 000 800, 000,

(S]]



TABLE &

Digposal Requiruments for PCB Electrical Equipment in 1978,
millions of pounds

TRANSPOIMERS I CAPACT'IORS
Flu Light Hi Intensity large Low Small
Sourou PCH Liq. Solvent Trang. || THY Ballasts Light Ball. Voltage Appliarg
Utiditlea 6.3 4.7 13.6 45.6 - .3 1.3 -
S farge Residential 2.1 1.6 4.6 - 140 2 10 1.7
and Canerclal
Induutrial 2.1 1.6 4.6 2.4 29 1.7 10 -
Private - - - - 9 Negligible 5.4 15
Iegldential
‘otal 10.5 7.9 22.8 10 178 10 26.7 16.7




differs from option 2 only in that it allows the continued disposal of
fluorescent light baliasts in chemical waste landtills.

The disposal requirements afte} July 1, 1879, are summarized
in Table 6 for each of these three options. The disposal requirements are

expected to decrease by about 7 percent per year. Only S percant o

the
PC8s presently in use will still be in use 42 ysars from now.

The affect of the various opticons on the dispasal of the PC8s

is summarized in Table 7.

Chemical Waste Landfiil Costs

There are sixteen landfill sites in the U.S. which have been
identified as secure or chemical waste land7iils by the Office of Solid
Waste, EPA. A preliminary survey shows that 7ifteen of the landfills
will accept PC3-contaminated solid waste suych 3s capacitors and trans-
former internals. However, some of the sitas in California serve only a-
Jimited Jocale. The sixteen sitas ars scittarsd throughout the country:
nine Class 1 landfill sitas in Californias one in Idanho; one in I[11inois;
one in Missouri; one in Nevada,; two in New York; and cone in Texas. These
landfills range in size from 32 acres to 3%0 acres, with most a2stim
gperating jifetimes greatar than 10 vyears. Thers are no Class | Tancsilis
in Puerto Rico ¢r any other American possessions or tarritoriss.

Costs for disposal in chemical wasta Tandfilis ars nighly variacie

depending on location and arsa serviced. Land7iils in California ar

[{3]

county operatad to services specific nearny localas; they impose reiativaiy

T

low charges plus additional state fees. Sites which service a number of

p—
~-1



/ TARIE 6

Annual PCA Equipment Disposal Requirenents,
after July 1, 1979 nilllons of pounds

TRANS PORMIZRS ' CAPACYTORS
Disposal Bisposal Disposal
Enply Option 1! Option 22 option 3°

Souros PCl Lig.  solvent - frans. || SLE QWL Incin | SLE (VLY I[rein | SIF WIF  Incin
ULilities 6.3 4.7 13.6 - - 17.2 0.2 - 47.0 0.2 - 47.0
Large Residential 2.1 1.6 4.6 - - 160.5 | 100.3 - 6_0-2 100.3 48.9 11.3

and Comnzreial '
Tndustrial 2.1 1.4 4.6 - - 50.5 25.4 - 25.1 25.4 10.1 15.0
Private - ~ - 29.4 - 0.5%1 29.4 - 0.5 29.4 -~ 0.5
. R’esidontial
co
Tutal 10.5 7.9 22.8 29.4 - 250.7 155.3 - 132.8 {155.3 59.0 71.8
{incin) (Incin) (W)

St = Sandtary Landfill

(W = Chemical Waste Landfill
Incin = Incinevate
"Incincrate all axcept: for vesidentlal. S1F(residential): ALl except 10% of large lavw woltage
capacitors (motor run, air oonditioner, ete.) rawved for replacenent by service shops.
510 = 2/5 of Fla light baYlasts, HiD, and wnall applicance capacitors; -
Incin = ALYV and avge BVEL/3 (Fra lights @ HID 4 smal L appl )
TSEY = same: as option 2; QWL = 1/ of flu Hght ballastks;
Incin = all v ad targe LVel/3 (HID sl oappl )
100 of large 1V cap. yenoved by repaly shops (ceotral air ookl , motors, atel)




taveE 7

Disposal of PCh Chembeal Substance In 1CD Bguipoeent,,
after July &, 1979: allllon Wyear

NSRS CAPRC1I0RS
nply bisposal Option 1! Diyposal Option 22 Disposal Cption 3}
Souros el Lig, Solvent  ‘tvang, J SIY CWiL Incin sir [6%: 3% Incin SIF WILF Incin
Liilitles 4.5 .2 | - - 9.79 0.05 - 9.4 0.05 - 9.74
farqge Residential 1.5 .1 .05 - - 6.78 |3.15 - 3.43 3.3 1.40 2.03
aidd Coomenncjal
Industrial 1.5 1 .05 - - 5.04 1.06 - 3.18 i.66 0.29 2.89
Private - 4.12 - 0.01 1.12 ~ 0.1 4.12 - 8.1
Testdential
THhtal B .4 2 4.12 21.7Y 9.38 16.45 9.138 1.69 14.76
» (161) {048) § (I61) {64%) {36%) {7%) (57%)
(Yol
S1 = Santtary Landfill
Wiy = headeal Waste TandEfly
Tncin = Incingate

] s
Incinciate all exev
SHE Lestdeantial);

elel) rennwsl for replacenent ly servioe shops.,

pt for residmtial.

Al except 101 of large Yoo vollage capacltors (uotor run, air conditioner,

25115 2/3 of fla light ballasts, 1D and small applicinco capacitors
incia: ALY MV and large 1V#)/3 (flu Mights ¢ 11D + small applicamces
MSIE: Sane: ag (phin 2

(WiF: 1/3 £lu light Yallasts

Incing

ALl IV and large EV1)/3 (11D + small appl.)



States typically charge from $1.C0 to $10.00 per cubic foot oF matarial
disposed, echudjng fraight or State fees. The lower costs arz largely
found in California and the West where climata and soil type aliaow
location of Class 1 landfill sitas close to the countias which ara sarviced.
The facilities in the £ist service the fastarn Statas and parts of Canada,
and must provide impermeable liners and more stringent monitoring and
leachata cantrais, thus making disposal mors expensive.

Dur%ng 1678, 275 million oounds of capacitors and miscallaneous
aquipment at 130 pounds ger cubic foot, and 22.3 million pounds of Irans-
formers at 1C0 pounds per cubic foot may raquire disposal in chemical

wasta lanafiils. This amounts to 1,330,000 cubic Fa2et o

-t
o l]
|
Q.
i 1Y
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—

capacity necassery Tor capacitor discosal and 228,000 cubic fast for
transTormer disposal. These recquirzments will drop as land discosal of
capacitors is phasad out during 1976G.

atal costs 7or chemical wasta iandril

gorzation cosTs 97 30.02 per jound {1C0 mile zverzce ris) x 263 million
I9s = 33.%8 million The total chemiczl west2 landfill discosal cos3is

specitiad dy “ne Americzn Mational Standards instituts (ANSI) volunzzry
standard for 2C3s ¥, and is employed 5y mos: utilities and larze incus-

=

hus, 23 much as 30 mitlicn 159s of scuismens mizZnt 22
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chemical wasta landfill therefore wiil te less than $10 million in 1878, 36 mil-
1ion in 1979, and about one million doliars per year thereaftar uncer coticns

1 and 2, since only transformers and containers (such as emcty drums) will

be authorized for chemical wasta landfiil disposal after July 1, 13879.

This projected demand for chemical wasta landfill is not

(D

xpectad to have
a significant effect on either the availability or price of such service.

Under option 3, chemical waste 1andfill would be raquired by an
additional 393,000 cubic feet of Tluarascant light capaciiors, increasing

the chemical waste landfill costs to about 32.2 million per year.

Liaquid Incinerazion

Most PC3-containing "1iguids ars currently dispoosed oFf by inciner-
ation. The major incinerators cperated by Monsanto and the Gesnerai Zlectiric Co
will cease operztion befors 1573,

Chem-Trol has a patentcad orscass of disposal of PC3s by mixing
PC3 liguids with waste solvents and other hydrocarbons and using the
mixture as & fuel in cament kilns for the manufacturs of specicl :sments.gf
A reporst on the odurning of PC3s in a cament kiln of the St. Lawrance
Cement Co., Mississauga, Ontaric, Canada, 1s encouraging, in that it has

been demonsiratzd that the waste jiguid 2C3s can be compiataiy desirayed

(grzater than 9
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fency) wnile, &t Ine same time, the
HC1 Tiberated in the destructicon rezcticn nautraiizes undesiraals excass

aixzli in zhe cament oroducz. This liguid PC3 waste desiructicn aporcach

shows ¢r2zt Sromise and & survey 1s 5eing made by Versar =0 cstermine Ihe
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The Florida Power ind Light Comcany has conductad tesis o

determine the faasibility of PC3 destruction in a power d0iler,

.

owever,

the rasults are considered oraliminary. According o 2 ragrasentative of

<D

the company, combustion famperatura and dwell time meet the 2rocossd i
disposal reguiations.

A review of faest datz indicates that destructicn of Tiguid 2C3s

by co-incineration with sawage sludge is not desir

2t}

bla, in that the averacs

combustion temperatures achisved in this cperation (9

Ut

0 deqrees ¥, 130 deagr
. i . . - . . 4/ .
F) are insufficiant to insurs 39.96% PC3 dastruction efficiency.— (rizari.

for destruction of ?C3s in sewage sludge at ieveis of approximataiy 23 2¢om

dry h4sis, are discussed in tha Faderai
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saminatad soivents). Sufficiznt incineraticon cazacizy is avaiiables 1o nand

volume 97 2C3s at a cocst of about 30.73 zer cound, 2lus serhess an zadizicn

wh

J.13 ser zscund for conzainers and iransccrszizion, 7or & zotal economic
impact of 35.4 miliion per year. However, sinca In2 cosis 37 Zisoosal of
the PC3s wouid 2e incurred by industry coerzsing ia icccriancs wish the
ANSI standard, they cannct e atirituzad £2 zhe raquirzmen

2tal costs af liquid incineration due 0 Ine raguiaticn it
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Selid Waste Incineration

Versar estimates that beginning in the middle of 1379, between
74,000,000 and 238,000,000 1b per year (see Tanle &) of capacitors containing
PC3s will have to be disposed of by incineration in the Unitad Staze
depending on the final PC3 disposal regulations. The Tollowing saction
sunmarizes information of the technical and esconomic factors whicnh zan

affect disposal of these mazarials in light of the proposed new incineration
regulations. |

8ased on the latest ZPA national survey of commercial hazardous
waste incineration facilities, there ars aoproximatsiy twenty liguid wasts
incineration operations which will not or do not have the canadiiizy of
handling solid PC3 wastes. Tnere are three instailations wnich prasentiy
have the capability of handling both solid and liauid P(3-contzining wastss
and which have the presently required environmental aoprovals. Additionally,
thera are two instaliations wnich nave liguid ?C8 incineration zapebilizy
and one installation with both solid and jicuid PC3 waste incinerazion

apability which are awaiting stata ooerazing permizs. There i5 one
prasently shut ﬁown, wnich has state authorization (as of 1574) 12
liquid PC3 wastas. Tne two liquid PC3 waste incineraticn cperations

-

T Pitisvisid, Massachusatis,

carried on by industry -- Ganera2l Zlectiric

[s¥]

and Monsanto at Sauget, [1i1inois -- wiil be shut down well hefors the

proposad disposal raguiations take effact.

Tiquid and soiid P?C3 disposal czpabiiities ars 31} owned bv Rciiins
Invironmentzl Servicas, inc. These unifs ars jocztze in Logan Townsniz, H.o.;

3aton Rcuge, Louisiang; and HouszTon, Tsx&S, 2ang 2acn sarvas 3 five 15 six



stats area. Dati from 3 racant

Houston facility indicated that

test burn oF shraddad capacitors

this unit procassed aporoximacaly 7C0-300

pounds per hour of shradded capacitcrs containing

—h

rasulted in a PC3 destruction efficiency ¢

rasidue from the burn caontained approximataly Q.1 ppm PC3s.

-~

time was 2.5 seconds and ccmbustion temperaturs ranged from 2,0

degrees F. Number 2 fuel o1l was used Tor

O
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O
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solid PC3 wasta ratio of aporoximataly 1.3

was raguiraed. A tast Surn was

faveis in the 2assous =zmissions

(3}

Howaver, che rasidue had clcse

unaccantablia Tor disoesal in a

Yo

also conduc=ad on wnale

Tass zhen J3.C801 am/kg
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coentaining activated carbon treatment. Zquipment for his purposs would
include a fixed bed system containing activatad carbon and suizabie
filtration equipment ;o remove particulates from the feed to the carson Ded.
The spent carbon would be incineratsd in “he roza ry kiln unit after

suitabie dewatering.

A preliminary estimate for the cost of 2 complets shradded
capacitor disposal unit basad on the Houston design is §5.0 million
installed. This unit is belisved Dby Rallins tc he capable of processing
3000 1b/hour éf shradded capacizars. The same unit could handle 300-1000
1o/hour of liquid PC8 wastes as a blend in the fuel feed %0 the incinsrazor,
A breakdown of the investment cost For the dual ourzose unit is shown in
abie 8. The annual costs of aperation have been detarmined ba&sed on daza
from the Houston Tacilisty test burn cf shredded capacitors and sngineering
estimatas, and ars tabulatad in Table 9.. A1l costs are shown in 1877
doilars.

The unit cost of 322/

——

b for solid and Ticguid PC3 wasta disnesal
raprasents an upper timit for this cosc.

fuel, can be averaged down through the usa 0
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wnich are currently used by the commercial incineration Tacilitiss.

ne totzi annual operating costs tor PC3s discesal oy inciner-
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Plapmt Caracizy: 3000 ln/hr shreifed C3 capacitors
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TABLE ¢

. - - TN - . )
Armual Coerzatine Costs fzx B Cacaclicr Incinerzaiicn

- o et

~ e Sttt —— ey D
S00 1b/tr of P2 -liguids
Ceerating Faczox: 7300 hows/ve

Plams Cacacity: 3,000 1/ of siredded PC3 cagacizors

Capival Investrent: $3,004,000

Tuel Gl (32) 23,800,000 gal, € 40<¢/czl g,

~

-~
)
<
[®]
O
(]

Direct Cperating laber, 2 man/shift €@ §$9/h

——— -y & Jnna

-

~1 [n
~3

(o]

(@]

o

(V3]
O
(@]
O

Supervisicn and Acministrative @ 50% of dirscs
coeraving lamex

Aowivanel Cariom Syst=m 122,000
Maintenance 8 20% of capital inveschenz 1,000,¢0C0
Power, 100,000 kwhi 8 2¢/kwnn 3,000

1
Serpling and Analysis 100,000

Wwast2 Dismesal, $,00Q0 TPY 8 S10/<mm 50,000

ep i n
Tor2l Varianle Costs

]-3

g,31%,0CC

-

Capizal Peccvery Pat= (L0 yzs 2 10%) g€14,0GC

Taxas arxd Insurance 2 9% of czpisal cost 200,C00

Towal Tixed CostTs 1,014,CG0
- ! -
TCIRL ANNUAL (TST 11,325,0QC
. . -

Zast/1b of 2C3 Solid Wasta 30.5

- Lo~ . i - - . - - - . " -

(L) Assowine 2 1:1 Siel/sclid PC3Es foef rawmis, zesed on o2 Tmcanm IPA
seonscrad t2st of incinerating shmefded cazzcitors oy Follins as
Souston.

(2} Tnis inclufes inmeineravion and raplacament o 43,000 1z/ve oFf

spent activeted carzmn,
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[ncineraticon costs would be raduced somewhat by operating fawer
but larger incineration plants. Howaver, resducticon of the number of incin-
erators would incraase transportation costs for wasta PC38s.

[t is estimatad that the net affect on the labor force starting
in 1979 (after aliminating the labor needs of chemical landfill operations)
would be an increase of 0-30 jobs, depending on the Tinal P(C3s disposal

raqulations adoptad.

< 1

For distancss av~raging 400 miles and for fruckloads or

3

than-truckioad shicments from 300 1bs up, shipoing costs for PC3-co
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PC3 waste now in operation may be raguired o handle the annﬁai disposal
of materials containing PC3s

The construction of additional incinerators would makzs the
assumption of a 400 mile avarage trip very reasonable and would nush the
$.05/1b maximum for transportation costs alone down to the 3.03 level as
an upper limit, but wouid do so at the axpense c¢f greater capital recovary
costs for the new incinerators. MNew incinerators will require at lsast 2
year to construct after 211 approvals are ogbtained; ncwever, cariain
existing incinerators might be modified to handle PC3s at lesser capizal

recgvery rates.

Although incineration of PC3s will be a declining business because

—h

of the elimination of the source of new PCBs , investmani in incineraiors
that can handle PC3s as well as other toxic substances snould be an
attractive growth susiness, bscause more and mere chemicais in indusirial

use ara proving o e toxic and may raguirs {ncineraticn under simiiar

conditions. Investmen: in incinerators wish cacabiiities to r

[§}]

cover

cepper and other mezzls from transformers %11l become incrsasingly atiraciivs
Secause oFf the incresasing costs of metailic rascurcas.

Net transcortation costs will deocsnd upon the particuiar
response ¢ indus:iry To the raquirements For incineration cagecity, 2uz

$.05/1b for transportation costs seems o be & reifabie upper 1imit wiin

atiractive trade-g

———

T possinilities Tor net raducztions in %0%tal ¢251s.
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Qecontamination

8ecause of the potantial for acci

—d

dentzl spills of ?C3s during
decontamination and rasultant 1iability, we do not forasee widesprzad use
of this alternative disposal method. There will be some need for decon-
tamination of tank cars, tank trucks, and production machinery as produc-
tion of new PC8s is phasad out. This will not be a major sccnomic
impact. Any decontamination pertormed after this initial seriod may
resyit in a slight decreass jn the costs shown for incineration, but the
effect is not expected £o e %ignificant because the decgontaminating
solvant will reauire incineration under the same kinds of conditions.
gffective decontamination of drums and small containers has
been reported for gesticides by tripgle rinsing oF the contziners with
solvents which contain less than 0.05% of pesticide but have & solubility
of 5% or mora for the pesticide. £ach rinsing uses 2 volume of solvent
agoroximataly 10% of the volume of the contiiner, and the rinsing must te
accomplisned by repeatad contact of the intarnal surfacas of the contiiner

with the solvent. he arficiency of decontamination degends in part on che

degrze of solvent contact and on the condition of the container surfacss
being cleaned. After 2ach rinse, the solvents are collactad and incinerz:zad.

inis procedure is believed to be readily adaptable for ?C3 containers.

Complete decontamination of askaral transiormers does not apbear

2
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o

iz teczuse ¢¥ their Zesign. However, 2 hich degrs

D
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8%) of decontamination of askarel transformers which 2re Seing tiken out

of service is raquirad. This can be accomplished Yy thorsughiy zriining
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the askarel fluid from the transformer, followed by refilling and re-

circulating for several hours with & solvent such as mineral spirits. Tn

[§¢]

solvent is then drained ana incinerated. Praliminary results of & test
which was performed by Westinghouse for the Federal Raiiway Administration
and based on the above procedure show a 99% reduction in the guantity of
PCBs in the.transformer. Transformers so treéted may then be disposad of
in @ chemical waste landfill.

Askarel transformers wnich are kept in service, but refro-fillad
with a silicone or other oil, should be thoroughly drained of askarel ¢ii
prior to refilling with renlacement 0i7. Subseguent drainings and refiiling
of such transtormers will raquire treatment of the orevious retro-7ill oil.
In the case of silicone 011, Dow Corning regortad tha% treatment with
activated carbon will remove the PC3s and permit rause of the oil. 1In the

case of mineral oil, %he inixi

fu
p—y

retro~fill must be incineratad. Subsequen
mineral 0il retro-fills must also be incineratad if the level of PC3 is

greater than 30C pom.

Storags for Disposai

When this regulation becomes effective, Jarge costs w111.be
incurred by several categories of industrial and commercial users o7 ?C3
capacitors. £Sach commercial or industrial buiiding (or compisx), 2nd ezcn
repair centar will be required to establish a special storage centsr for

PC3 articles.



Most such starage areas will e gquits small Thesa will 2e
required by the proposad regulations for office and ccmmercial buildings,
electrical resair shops, and small industrial operations %o stors the
small capacitars and fluodrascant light ballast which ara resmoved during

normal maintanance. Such storage rsquiraments for large hbuildings, or

-

ccmplexas operatad by one real estate manager, will be significantiy large
For 1nstanca,‘the World Trade Cantar in HNew York City nhas 250,000 fluorescant
1ight baliasts; raplacement of failed ballasts may rasuit in the rzquirement
to store saveral hundrad ballasts per week prior to disposal.

[f the small stcrage areas for accumulation of small capacitors/
bailasts are indoors and accommodata only one S3-gailon drum at 2 fime,
no special fleoring, diking, or racordkeeping will be requirsad.
of establishing such an araa will be the cost of procuring a 007 Spec 3,
58, or 17C openhead drum, marking the drum and the area, ssiabiishing a
local pelicy, and policing the coilacticn and storage of the units. Total
costs wiil be apout 310 (one man-hour) for drum labeling and setting up anc
maintaining the storage locationy 329 vor the initial purchase ¢f ones drum,
and 31% per year for purchase of a statistical 0.8 of one drum in sub-
sequent years; 3230 for first vear administrative axgenses; and 330 Tor
subseauent years. Tne smail ar2a raguired by one drum (about 10 sg. Fzez;
will requira a non-cash ailocation of about 330 zer vear (33 ger sg. faot'
for equivalent rantal value of zhe sgace. Tnus, individual costs for smail

storage zar=23s wcuid de an the order of 3145 Yor the Tirst vear and iass “ar

subsequent years, acproximazaiy 5109 ope

j
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®
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Special indoor storage facilities which may not now exist will
be required by utilities and large industrial and commercial building
complexes which may store quantities of uéed capacitors or repairable
PCB transformers. Such storage area will require impermeable Tloors and
dikes. Two thousand such areas, utilizing about 200 sg. ft. per area,
would require engineering and construction costs of about 32,000 each
for modification of existing storage areas. GEtquivalent rental cecsts of
$3.00 per sq. %:. still apply, and drum costs would be about $225 per
year. Labor costs are estimated at 31,000 per year, and administrative
costs at $300. Indoor storage costs will total about 34,125 for the first
year, and 52,125 in subsequent years.

Major facilities, devoted only to the rapair of PC3 transTormers

are expected to be far fawer (probadly about 20), and arz believed teo be

-

in stance. Thersfore, we dc not believe that any further economic

(0

X
impact vor such facilities will result from the proposad ragulation.

Total estimated costs of storage areas will be:

Small $145 x 1,000,000 facilities = $143,000,000
Large 4,125 x 2,000 facilities = 8,250.000
Total $153,250,00CC

Succeading years:

Small 5105 x 1,000,000 faciiicies = 310%,000G,00C
Large 2,125 x 2,000 Faciiities = ¢,280.3¢CC
Total $10<,250,000

(O8]
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Marking

The proposed regulations specify marking of both new PCBs and PC3
equipment, and of existing PC3s. The impact of the requlaticns on the
manufacturers and users of new PC3s and new PC3 equipment will bte small
because the amount manufactured after 1977 will be small. The two capacitor
manufactursrs who have indicated that they may continue to make PC3 capacitors
in 1978 will be facad with about $25,000 in tocling costs to mark the
capacitors, and the equipment manufacturars who use these capacitors will

also be faced with some marking costs. The total sconomic impact of the

«r

marking requiations on the manutacturers of

n

ls

O

trical squipment shculd e
less than $100,000, as summarized in Table 12.

The majaor costs of complying with the 2oroposed marking rsqulaticn
will be incurrsd by the usars of existing ?C3 slectrical aquigment. The
costs of campiying with the proposed marking ragulations can be divided

into twg catsgories: (1) the cost of the specifie

(oW

Tabels, and (2) the

-ty

casts of applying the labels. The estimatad upcer Scund casts of compiying

with the oroposad marking ragulation arz summarized in Tablz 13.

stimatad Tabel costs are based upon manufacturars' rstail

m
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-
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for iots of 1,000. Unit costs for labels will 2e extremeiy smell i7
‘abels ars manufactured by a few companias rather than many; i.2., the

acgnomies af scale will give rise to decreasing
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associated with agplying the labels, transportation and iapor ¢osts, irs
maximum a2stimatas hased on & fuli-time Tabeiing orogram. Such costs Wil

e greztly raducad 17 users’ PC3 elactrical =squicment i3 marksd during
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TABLE 12

Electzical Egquimment Manufacturers' Total Marking Costs
For the Year Ending December 31, 1978
(in &ollars)
Transpertation

label Costs and labor Costs Total

Centainers 2,700 1,500 4,200

Storace Areas 27 1,000 1,027

Vehicles 20 370 390
Inventory:

Trznsfommers 3 20 23

large Capacitors 2,700 40,000 42,700

w Arvicles 25,000 — 25,000

2 Ecuizment 25,000 S 25,000

TOTALS 55,430 42,890 98,340




Tabla 13

Electrical Zcuimment Usaxs' Total Marking Casts
for the Year Inding Cecember 31, 1573

TOLALS

fasidential:

Cntzirers

Storage Arsas

Vebiglss

Larze Low Voltzge
Caraciterss

Large Hich Volhace
Capacissrs

Transfcrmers

5D Cipacitsrs

-
T <

PR

GEAND TCTALS

2,046,985

1,080
2,953,740

20,583,320

12,000
12,200

30,205,485

)
(0]

(in dollars)
Transportaticn
Lebel Costs and Labor Costs Total
Ukilities: .
Containers 84,780 100,000 184,780
Storzge Aresss 21S 7,960 8,175
Venicles 200 3,700 3,500
Large Iow Voloage
Capacitszs 27,000 1,000,000 1,027,000
Larze High Voltace
Caracitars 760,000
Teans<cre=s 22,680 8,396,481 9,179,181
BEID Caracizors 10,800 120,000 120,800
TCIRALS 905,673 9,823,141 10,533,818
Indusezial 2nd Commerclal:
Contzinerws 130,350 350,000 340,330
Stcrace Az==s 289,785 4,995,020 5,25 “045.
Yehizles 610 11,300 L
laxge Low jeltacge :
Cazacissos $13,000 9,300,000 10,012,020
large Zigh Voltaza
Capacitoms 300,000 2,000,000 2,300,000
Transficers 15,120 840,000 £55,120
5D Caracizacs 258,120 2,363,000 3,125,120

22,832,303




routine maintenance operations. 'For example, it would be more economical
for a utility company to have its érews mark the various units during their
routine visits to substations for periodic checks, servicing, monitoring,
etc., rather than sending crews to equipment sites for the sole purpose of
marking PCB electrical equipment.

Several utilities have suggestad that additional labeling of
transformers and large high voltage capacitors presently in service will
not result in improved spill handling. They claim that their present
procedures and policies have been adequate in the past, and that continuing
education would enable employees to recognize PCB units even though the
units will not have a standard identification or warning label. It is
difficult to judge the effectiveness of such a program over 40 years, at
the time when PCB units become rare in service. However, if satisfactory
spill response could be assured without special labeling, the application
of the labels could be delayed until PBC transformers and capacitors are
removed from service. Table 14 summarizes total marking costs under this
scenario. This revision of the proposed regulation would reduce users'

1978 marking costs by approximately 48.2 percent.

Records and Monitoring

The recordkeeping and monitoring costs for incinerators and

chemical waste landfills have been implicitly included in the estimated

disposal costs for PC3s by those methods. The proposed regulation does

not impose any record keeping requirements on the million small storage

areas which handle only small capacitors.
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TABLE 14

Elactrical Equimmsat Usars' Toeal Ma:kmq Costs
for the Year Ending Cecember 11, 19739*

(in dollazs)
Transportacicn
lLabel Costs and laker CoSsts Total
Urilivies: :

Cntainers 84,780 100,000 184,780
Stozage Arsas 81,000 3,000,000 3,081,000
Vehicles 200 3,700 3,500
Large Low Voltage

Capacitors 13,500 250,000 263,300
larce Hich Voltage :

Crpacitors : 123,120 2,280,000 2,403,120
Transforrers 1,361 25,200 26,561
ZID Capacitors . 10,800 120,000 130,200

TOTAL 314,761l 5,778,300 §,093,881
Incusteial and Commerxcial: _ :
Cantainars 180,350 350,000 540,350
Stmrage Arsas 189,000 3,500,000 3,689,000
Vehicleg 6§10 11,3c0 1,910
Larse Low Voltage )

CGoacizars 256,500 4,750,000 $,008,300Q
Large High Volzzge ‘

Capacitors 6,480 120,000 126,48
Transfoomecss 307 : $0,400 51,307
EID Capacizors 258,120 2,363,000 3,128,120

TTIALS 901,967 11,549,700 12,531,587
Fesgideneial-
Cantainers G- -l o, PN
Storage Armas - e -
Veniclas ~Q- e '
Large low Voltace

Qapacitors a v, i -
large 2ich Voltage

Qracitors -3- - ~0-
Transfcrrers - Q= Q-
HID Capacitsrs 1,080 12,000 13,080

TUTALS : 1,080 12,400 13,080
GRAND TCTALS 1,217,808 17,440,580 18,828,408
E -

are not requised to be labelled until regcved from service and henca cathered £
{evental) disposal,



The 2,000 large storaée areas will be required to maintain a
perpetual inventory of all items or containers in storage. Since the
record for each item must include its weight, origin, and date of entry
into the area, clerical costs of perhaps two dollars per item might be
expected in addition to a cost of $200 per area to establish the record-
keeping procedures. [t would therefore be expected that initiaf costs of
$400,0 plus an additional one million dollars per year associated with
large capacitors and transformers and an additional one million dollars
per year associated with containers might be expected. In addition, the
reports will require about one man week per facility or $2,000,000 total).
Thus, total recordkeeping costs for storage areas might reasonably be
estimated at $400,000 initially, plus $4,000,000 per year thereafter. '

In addition, owners of transformers and large capacitors must
maintain records as to their location, estimated date of retirement, and
date of disposal. Based on a current usage of 140,000 transformers and
8,000,000 large high voltage capacitors at 400,000 locations, and assuming
a cost of S5 pér tran;former or capacitor location, the initial record-
keeping costs may be expected to be $2,700,000 the first year, with

record maintenance and reporting costs of perhaps an additicnal million

dollars per year.

Total recordkeeping costs are therefore estimated at $3,100,000
initially plus 35,000,000 per year. This will result in an equivalent
increase in cierical employment of over 300 jobs. The costs will be
widely distributed among utilities and industrial concerns, and should

have little impact on prices or market structure.
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Summary of Economic Impacts

Estimated capital costs and annual operating costs are summarized
in Table 15. The capital investment requirements of the proposed requlations
as written are estimated to be about $15 to $45 million for incineration
facilities and $4 million for storage facilities. These requirements
would be reduced to $5 million for incineration facilities if the less
expensive options identified in this analysis are adopted.

Annual operating costs for disposal, transportation, record-
keeping, and marking, in accordanca with the proposed regulation, are
estimatad to be from $54.3 million in 1978 and from $97 million per year
thereafter., In addition, annual operating costs of storage areas ars
estimatad to be $149 million in 1978 and $109 million in 1979. If the
suggested lower cost disposal and marking options were adopted, operating ¢r
for disposal, transportation, recordkeeping and marking would range from $3&.
million to $45.3 million in 1978 and from $53 million to 363 million in 1979.
The total operating casts will decrease approximately 7% each year atfter 1979,

The proposed regulations will not result in a significant increase
in energy demands. Even if all the incinerataors were fueled with %2 fuel qil,
and the kerosene or fuel o0il used to flush the transformers was not used to
fuel PC3 incineratars, the total energy demand would be squivalent fo about
20,000 barrels of o0il per day. Tnhnis is significantly below the &trigger
level of 25,000 bbl/day which is considered a significant energy demand.

The regulations do not directly have any significant affact on

the supply or consumpticn of any strategic materials. Heowever, stricc
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Table 15

Sumarv of Ecenauic Imcacks, Millions of Dolliars

Capital Costs Annual Coerating Costs
1578 1979 and late
o 1 cotien l(l)
Incinerator 45
Chem Waste LT S _ 1
Incineraticn . 134

Disposal Cpticn 2(2) (Probable response to proposed 'regu1ation)

Incinerator 15

Chem Waste IF S 1

Incineraticn 83
Disposal Cption 3 (3)

Incineratsr S

Chem wasc._ r S 2

Incineration 39

L _osal Transportatic

Cp=ien 1 15 15
Cptien 2,3 (Probable respense to proposed regulation)

Racord ?eés_:z'ﬁg 8
Maxrking

New PC3s . 0.1
Existing PC3s

Cotion 1(4) (Proposed regulation) 33.3
opticn 2¢ 17.

Storage

n w

[¥3)

4 148 109

(1) Inein. all
(2) 2/3 small cazp. o SIT
(3) 1/3 c£ T1. Licht Rzallages 4o CWNIT
(4) all im'.ti.a_l/
when rameved Soum service



controls on the disposal of transformers may discourage development of
reclamation technology for the copper in transtormer windings as the Gg
incinerator will shut down soon and there are no others able to handle
copper windings. Not all transformers have copper windings; many of the
newer transformers use aluminum conductors. There are an estimatad
100,000 copper/askarel transformers in service, esach containing 1,000
pounds of copper. The disposal of these transformers over 40 years
would result in the loss of 2,500,000 1bs of copper per year into land-
fills rather than into reclamation systams. Tnis is considerable less
than 1% of the total amount of copper reclaimed each year in the U.S.
and is an insignificant portion 6f the total amount of copper consumed
each year.

The impact of the requlations on any specific industry will be
proportional to the amount of electricity usad, excspt for e]e;trical
contractors, transformer repair shops, apoliance repair shoos, stc.

The proposad regulations will result in substantial compliance
costs for the electric utilities, as this industrial segment has the most
intensive use &f PCBs capagitors and transformers. The utilities would
generate about 35% of the demand for incineration of capacitors (see
Table 15, disposal option 2) resulting in a cost to the utilities of 527
million per year.

In addition, much of the cost of complying with the record=
keening and marking requirements will be incurred by the utilities. Total

attributable costs to the utilities may be in the range of 3530 miilion per
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year beginning in 1978. The costs will be included as a component of the
cost basis on which the electric rates are established by State regulatory
agencies and will therefore be recovered from the consumer of electric
power. Based on total annual U.S. electrical sales of $53,462,864,000 in
1976, the proposed marking and disposal regulations will cause an average
increase in the price of electricity of about 0.06 percent.

Among small business, perhaps as many as 20 transformer repair
businesses will either have to staop handling askarel transformers or install
special diked work and storage areas. Because most askarel transformers
are handled by GE and Westinghouse and because most transformers are oil
filled, there should be little loss of business even if the small indepen-
dent rapair shops stop servicing askarel transformers.

The regulations may result in the development éf collection and
storage services to reduce storage and transportation charges from numerous
small generators of PCB wastas. This would result in increased business
opportunities for numerous small labor intensive service businesses,
resulting in an increase in small business opportunities and employment.

Conceibab]y the incinerator business could be dominated by
Rallins, which has a sister business in trucking, Macklin Trucking.
Macklin or Rollins might very well franchise collector and storage goer-
ations in areas that Macklin and Rollins could service. This would aiso
increase small business opportunities by making requlatory expertise
available to small operations. Rollins could thus be mcre confident of
a steady supply for their incinerator business and be more willing %o

undertake the investments requirad for new sitas.
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Jan. 4, 1977.

USEPA. Destruction of Polvchlorinatad Biphenyls in Sewage Sludge
During Ipcineraticn. NTIS PB 258 182 1976. Versar, Inc.

USEPA-QSWMP., PCB Capacitor Burn. Unpublished renart.
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ADDENDUM TO PART [1, ECONOMIC CONSEQUENC‘S QF THE SUPPORT
DOCUMENT FOR PCB RULEMAKING

The Economic Analysis presented in the Support Document for

PCB Rulemaking does not fully reflect the regulation as proposed. The

Versar study Microeconomic Impacts of the Proposed Markina and Oispesal

Regulations for PCBs evaluated certain regulatory options that

included disposal requirements for some or all fluorescent light ballasts.
The Versar study indicated, however, that much of the economic impact of
the draft regulations was due to the storage of fluorescent light bal-
lasts p}{or to disposal. In addition, due to wide dispersion of these
jtems of PC3 equipment, over 1,000,000 building maintenance and service
organizatiqns would be affected by regulations requiring special storage
and disposal by incineration or chemical waste landf{ill. While recognizing_
the importance of the magnitude of the PCB problem contained {n fluorescent
light ballasts, the EPA concluded that special regquirements for fluorescent
light ballasts could not be practically enforced and deleted those require-
ments from the proposed requlations. The estimated total costs of comply-
ing with the reviséd regulations were therefore lowered.

The capital costs associated with compliance are now $8.1 mil-
Tion (from $19.1 million) as a result of a two-thirds decrease in tne
needed incineration capacity. The incineration capacity now required is
the same as that required in Option 3, where none of the fluorescent Tight
ballasts go to incineration., The capitz]l costs are broken down as
follows: 35 million for new incineration capacity, $0.1 million for

marking equipment and labels, and $4 million for the required storage

facilities.
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Operating costs associated with compliance in 1978 are expectad to
total not more than $58.3 million. The decrease from $203.3 million is due
entirely to revision of the costs of providing s:orage prior to disposal. The
lower c¢ost is the result of having no storage requirements for fluorescent light
ballasts, eliminating all of the "small" storage facilities and therefore
reducing costs by $145 million in 1978 (see_Storage for Dispasal in this Support
Document). Annual costs are broken down as follows: $5 million for chemical
waste landfill changes, $8 million for disposal transportation charges, 38 million
for recordkeeping, $33.3 million for marking, and $4 million for maintaining
storage facilities. Note that 1978 markiﬁg costs are probably conservative
since a small portion of those costs are associated with fluorescent light ballasts.

QOperating costs in 1973 are expectad to total $&81 million.

The decrease from $196 million is due to the’;limihation qf storage costs
from "small"” storage facilities and a reduction in incineratidn_charges
(S30 million). As with capital costs, the incineration charges will be
the same as fpr Option 3 as presented in the Support Qocument. Tne
costs in 1979 include $1 mi]]ipn for chemical wasté land¥il1 charges,
$39 million for incineration charges, 38 million for disposal transporta-
tion, $4 million for recordkeeping, $5 million for marking, and 34 mil-
lion for storage. After 1979, annual operating costs are expected to
decrease approximately 7 percsnt per year as PC3s are removed from servica.
fhese cost estimates are conservative. The actual reduction
is 1ikely to be somewhat greater than that discussed above because trans-
portation and recordkeeping costs, which are not inciuded in the above
analysis, will also decrease as a result of less flow of material %o
incineratien facilities and the consequent lessening of transportation

costs and recordkeening requirements for the facility operators.
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